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volunteers in town and country districts, who would 
take daily readings with the Kata thermometer, accord¬ 
ing to directions accompanying each instrument, which 
we would supply. The time for taking an observation 
need not be more than five or six minutes. Full de¬ 
tails of the Kata thermometer, its construction and. 
use appear in Dr. Hill’s Report of Ventilation recentlv 
published by the Local Government Board. If any 
of your readers are interested enough in the matter 
to take these readings we should be glad if thev 
would communicate with us. 

Leonard Hill. 

Martin Flack. 

O. W. Griffith. 

London Hospital Medical College, 

London, E. 

December 7. 


Forests and Floods. 

In the issue of July 16 Nature published a letter on 
the above subject in which I showed that pulverised 
soil holds more of the rainfall than the same soil 
after it is consolidated by time and rainfall, and it was 
pointed out that trees 'bv the growth of their roots 
prevented the consolidation of the soil, and so enabled 
forest lands to retain more of the rainfall than un¬ 
disturbed ground. 

In that letter it was mentioned water passed more 
quickly through consolidated soil than through the 
same soil after it is pulverised. I have recently had 
an opportunity of observing how this peculiarity of 
dry soil acts in its disposal of the rainfall. In this 
district we had a very dry autumn; there was only 
°'43 of an inch of rainfall in the 37 davs extending 
from September 18 to October 24.' The soil in the 
part of the garden to be referred to is of a light 
and sandy nature, and became very dry, though the 
plants seemed to get enough moisture for their re¬ 
quirements. The soil at the surface and to a depth 
of at least one foot seemed to be very dry. Before 
the end of the drought there were some cold nights, 
and the surface began to look more moist; this would 
probably be caused by the condensation of the rising 
vapour in the cold surface soil. When the rain began 
on October 25 the surface was thus in a good con¬ 
dition for absorbing it, and as the rainfall was never 
at any time heavy, and was well distributed over the 
eight days, during which 1-5 inches fell, none of it 
would run off the surface, as even during very rapid 
rainfalls the water easily enters that light soil. A 
day or two after the rain had ceased I was putting 
in some bulbs in the border, and was much surprised to 
find that below a depth of a little more than 3 inches 
of damp soil all underneath was as dry as' it was 
before the rain began; while I find from tests made 
with soil lifted from the border, dried and broken 
up, that 1-5 inches of water wetted it to a depth of 
6 inches. It was shown in the previous letter that 
pulverised soil holds a good deal more water than 
thoroughly wetted consolidated soil, so that the 
border was only moistened by the rainfall to one half 
the depth it would have been if all the rainfall had 
been retained by the upper layer of soil. The water 
evidently had not gone uniformly through the soil, 
but had made drainage tubes at certain places through 
which it had passed underground, leaving parts of the 
soil dry. This we might expect to happen if the soil 
was not easily wetted, or there were certain parts 
where the soil was more prepared to take water than 
at others. Such parts we might suppose to be those 
up which the water vapour rose most freely, and 
would therefore be damper, or the water mav have 
escaped down the outsides of the roots of the plants. 
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Now in well stirred soil there are none of these pre¬ 
ferential routes for the escape of the water. 

In illustration of these preferential routes one might- 
point to the condition of the soil on vertical cuttings- 
which one sometimes sees where roads are cut through 
banks, or on any deep cutting made in soil. It wilL 
be noticed that these cuttings have no vegetation on 
them, and that the soil gradually weathers away, 
leaving an overhanging turf. It will be noticed that 
j the soil on the face of the bank under the 
i turf remains dry, all the summer at least, how¬ 
ever heavy the rainfall. The water evidently 
does not percolate straight to the soil underneath, but 
takes a preferential route, backwards from the turf,, 
and downwards behind the dry soil. The dry soil 
seems to reject the water, which prefers to pass 
through the damp soil behind it. It was noticed at 
the end of November this year that these banks were 
still dry though 6-4 inches of rain had fallen since 
October 25. 

Some soils seem to have very little affinity for water, 
and act very much in the same manner as most sub¬ 
stances do towards mercury. For instance, when one 
watches the seashore on a calm sunny day while the 
tide is rising one often sees all kinds of dry particles 
which are much heavier than water floating on the- 
surface; these particles may be sand or other earthy 
matter. Again, when walking over bare sandy soil 
one sometimes sees a curious illustration of this ob¬ 
jection of dry sand to being wetted. If the weather 
has previously been very drying and there comes a 
shower of rain, some of the little hollows in the 
sand will get full of water, and retaining it as well 
as if they were made of puddle clay. Of course these 
cups are very shallow, otherwise the hydrostatic pres¬ 
sure would bs sufficient to break the water film 
between the grains of sand. 

However, repulsion of the water by ordinary soils 
does not seem to explain the passage of the rainfall 
through the soil without wetting it equally. A small 
clod of soil from the border referred to was dried, 
after which it was placed in a shallow vessel in which 
was less than 1 mm. of water. The clod quickly 
absorbed the water, raising it to its top surface, which 
was fully 1 cm. above the level of the water. 

It is difficult to explain this preference of the water 
for certain parts of the soil, where the soil wets so 
easily on contact with it. Is it possible that the water 
by sinking a little deeper at certain places comes to 
exert a kind of negative hydrostatic pressure, and so 
draw the water from the surrounding area? This, 
if once started, would have a gradually increasing 
influence owing to the increasing “head.” 

The border referred to was opened up at a number 
of places on November 23, after nearly 4 inches of 
rain had fallen, and even then there were parts of the 
soil quite dry a few inches below the surface. It is 
evident that something is still required to explain these 
preferential routes of the water in dry consolidated 
soil. There are none of them in pulverised soil, and 
this points to the probable advantage in “dry farm¬ 
ing ” of stirring the soil to a sufficient depth to retain 
the whole of the rainfall, in addition to the usual 
practice of stirring the surface soil after rainfall to 
form a mulch to check its loss by evaporation. 

John Aitken. 

Ardenlea, Falkirk, December 5. 


On an Apparently Distinctive Character of the Genus 
Bufo. 

On p. 38 of Mr. G. A. Boulenger’s valuable work 
on the “Tailless Batrachia of Europe” it is stated of 
the vertebral column of the Anura that “ In those 
forms in which the vertebra; are procoelous the eighth 
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is biconcave; the ninth being invariably biconvex.” 
The same statement appears in the “ Amphibia and 
Reptile” volume of the Cambridge Natural History, 
published some four years later (1901). 

So far as I am aware, exception has never been 
taken to this statement. When, therefore, last year, 
I had occasion to examine the vertebral column of 
an Indian toad, Bufo melanostictus, I was surprised 
to find that the eighth and ninth vertebra; were not 
as described, but that, on the contrary, both were 
procoelous, resembling in this the seven preceding 
vertebrae. 

At first I supposed that this was merely an abnor¬ 
mality resembling the condition found by Lloyd 
Morgan in Rana temporaria in 1886, and recorded 
by him in these columns (vol. xxxv., p. 53). I 
examined, however, five other specimens of B. 
melanostictus and also two of B. andersonii, and dis¬ 
covered that, in every case, all the vertebrae were 
procoelous, exactly as in my first specimen. 

I could only come to the conclusion that, in these 
two species at least, we had exceptions to the rule 
laid down in the works quoted. On my return to 
England, therefore, I took an early opportunity of 
consulting Mr. Boulenger upon this point, who very 
kindly permitted me to examine a large collection of 
skeletons of Bufo. 

Including my own specimens, more than fifty verte¬ 
bral columns were examined, these belonging to some 
forty different species of Bufo, and it then became 
apparent that what I had been disposed to regard as 
an exceptional state of affairs, obtaining in a couple 
of Indian toads, was actually an invariable condition, 
and, moreover, one apparently diagnostic of the genus 
Bufo, for not a single specimen showed either an 
amphiccelous eighth or a biconvex ninth vertebra. 
In every case the centrum of the ninth vertebra, 
although hollow in front, has, of course, the usual 
double convexity behind. 

Geo. E. Nicholls. 

Zoological Department, King’s College, 

London, W.C. 


A Lunar Halo. 

A remarkable coloured halo forming a complete circle 
about the moon was witnessed by me on Wednesday 
evening, December 2, at 7.15, my position being in 
North Shields. I am seventy-nine years of age, and 
never saw anything similar—that is, encircling the 
moon. It only lasted about seven or eight minutes. 
I am wondering if anyone else took much notice of it. 

An entire ring and colours were distinctly visible. 
The inner part—that is, to the commencement of the 
halo or rain-circle—had a remarkably globular appear¬ 
ance, with the moon as an apex, and was the most 
prominent part of the phenomenon. 

The moon at the time was very bright, but shining 
through light fleecy clouds at a great height; then the 
yellowy appearance commenced as shown, terminating 
with a dark orange rim. 

The altitude of the moon would be about 6o°, direc¬ 
tion S.E., wind W. 

Thos. Todd. 

26 Percy Square, Tynemouth, December 5. 


COLLOIDAL CHEMISTRY IN RELATION 
TO INDUSTRIES. 

I. 

'\~^ 7 'HEN the development of some branch of 
* * science reaches the stage at which a 
separate literature with its own terminology 
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begins to grow up, the question of its practical 
utility or its value to the arts begins to be asked. 
Whether research has to justify itself by such 
directly or indirectly useful results is at least 
arguable, but it must be admitted that the ques¬ 
tion is particularly natural when raised in con¬ 
nection with a discipline like colloidal chemistry 
which is concerned, inter alia, with substances 
such as form the raw materials or the products 
of important arts, many of which, like ceramics, 
dyeing, tanning, the making of bread and of 
fermented liquors, are as old as history. 

Where industries have empirically reached a 
high degree of perfection, the chief function of 
science is to provide the explanation of processes 
which are the outcome of experience, generally 
with the result that improvements become possible 
which experience alone cannot suggest. In 
judging a new branch of chemistry it is too often 
overlooked that even inorganic chemistry has 
largely played this part and has not yet quite 
succeeded in it in some respects : thus the theory 
of a process as important and familiar as the lead 
chamber process of making sulphuric acid is still 
highly controversial. On the other hand, organic 
chemistry provides many instances of the opposite 
way in which science may assist industry : by pro¬ 
ducing new bodies the properties of which are 
anticipated on theoretical grounds. 

While, therefore, too much must not be ex¬ 
pected of a science as young as colloidal chem¬ 
istry, there is no doubt that it is destined to be 
of considerable value to a great number of in¬ 
dustries in both the directions indicated above. 
Probably the most convenient method of showing 
this will be to state, without undue technicalities, 
a number of fundamental propositions which have 
now been firmly established and to illustrate their 
bearing on industrial processes and problems. 

There is an immense amount of material to 
prove that the physical properties of a body may 
be varied continuously between wide limits by 
simply altering the size of its particles present 
or—as it is technically called, “dispersed”—in 
another medium, below a certain maximum limit. 
This is strikingly the case with the most obvious 
property, colour : thus, colloidal gold can be ob¬ 
tained red, purple, blue, or green in solutions 
containing the same amount of metal, and silver 
solutions of the same concentration may range 
from colourless through yellow, red, and purple 
to blue. Colourless or slightly coloured sub¬ 
stances, e.g. sulphur, may form brilliant blue 
solutions. Solid colloidal solutions are also known 
to exist, examples of which are ruby glass, 
coloured by gold or copper, and the blue rock salt 
occurring at Stassfurt, which is coloured by 
metallic sodium. 

The possibility of obtaining colour by dispersing 
a colourless substance in a colourless medium has 
been suggested as an explanation of the striking 
tint of a very puzzling class of bodies, the arti¬ 
ficial ultramarines. Their chemical composition 
is very uncertain, but none of the compounds of 
which they are a mixture are at all likely to be 
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